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Flow control instruction 


Branch group of instructions 


Pd 


T 


" 


— ^ a j " 
Uncondi tonal — Conditionn] lteration CALL, Return 
jump jumps instructions instructions instructions 
мех 
Jump Group 
1- Unconditional Jumps (JMP) 
E. | ) 


Unconditional Jump Instruction ey 


Far Jump or Inter segment Jump 


Near Jump or Intra segment Jump 
ump to a different segment) 


(Jump within the segment) 
| b^ | id 
Jc. ae (aa E ШИ X o 
{> a- direct jumps > à 9 = 
А = jntrasegment jumps li Apar et 
(f? — short jump 4x26» wives 
\\ ü= near jump E aes * 
١ * intersegment jump 
€ —far jump 
Y -b- indirect jumps 
* jumps with register operands 
* jumps using an index 


— 


atten 
2- Conditional Jumps (FP) 


. 3t Loops and Conditional Loops 
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1- Unconditional Jump 
Jump Instructions 


Format: JMP Disp | 
- There are two types of jump, — and conditional. E 
PET io both conditional and unconditional jump instructions. 1$ control the flow 
r е سال‎ 
Е — ын 
2 — 


A^ Л 








д^ 


(5) 


ЫЎ... (a)Unconditional jump program sequence 


(b) Conditional jump program sequence. 
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Unconditional Jump 


Flags 
affected 


: Ч эвийн — 


to the address 








Allowed operands for JMP instruction 


Ё---3 
JMP Target ET 


- Unconditional jump 
- [t moves microprocessor to execute another part of the program. 


- Target can be represented by a label, immediate и: registers, or memory 
i | 1 
| - |t does not affect flags ` > 
сг 


= 


a 


) 
х. 
ос." 


” 
— i 


Examples: | 8x: 
JMKBX 7 <® Jp ; IP will take the value іп BX ч 
JMP [BX] > ; IP will take the value in memory location pointed 
to by BX | 
JP DWORD PTR MP, : DS:DI points to two words in memory, the first 
err, "х eword identifies the new IP and the next word 
оф з identifies the new CS. 
— mi OG^a? a 

JMP 06h схе; P) € (P) + 06h. Gv 
JMP 0340h 4 بات‎ (05 5 Re m (IP) € (IP) + 0340h. “ХУ ч Ow fn 5 
ЛМР 2040, юм. ; (IP) € 30501, (CS) € 2040h. (Cn 
IMP [BX]... j — 09) € DS: (ВХ) и | 

-~ JMP CXF à m ;(qme(cx  .:» 5°, ол! yu p 
IM NEAR РТА) “`; @) € [DS: OD) dag 
JMP FAR PTR[BP] ; (IP) € [SS: (BP)], (CS) € [SS: (BP)+2] ын 

405%: gx 
42-37 ОЙ" $, \ 
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— 


p 
| * Three types: short jump, near jump, far jump, 227 


Short jump is " 2-byte ifistruction that allows jumps or branches to memory 


locations within 7127 and -128 bytes. From the address following the jump. 3.2 
/ m ! ! 
(људ near jump allows a branch or jump within =32K bytes from the 22 Ч 
struction in the current code segment. | — 


\ S-byte far jump allows a jump to any memory location within the real memory 
system. 


The short and near jumps are often called intrasegment jumps. Far jumps are 
called intersegment jumps. shar 


21 


1 


The three main forms of the JMP instruction. 


Note that Disp is either an 8- or 16-bit signed displacement or distance. 


Opcode t 


@ (оос, км 
Q^ ow 


a «CES UR 
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short Jump 


- Called relative jumps because they can be moved, with related software, to 
any location in the current code segment without a change. 

- jump address is not stored with the opcode. A distance, or displacement, 
follows the opcode, 

‚ The short jump displacement is a distance represented by а |-byte signed 
number Whose value ranges between +127 and -128. ] 

- Short jump instrüction appears in figure bellow. | 


- 


When the microprocessor executes a short jump, 
the displacement is sign-extended and added to 

| the instruction pointer (IP) to generate the jump 
address within the current code segment. 


gm 


- The instruction branches to this new address for the 
next instruction in the program. When a jump 
references an address, a label normally identifies 
the address. 

a The JMP NEXT instruction is an example it jumps to label NEXT for the 

| next instruction. | 

- very rare to use an actual hexadecimal address with any jump instruction. 


— 


813111 


— 


C8 „ 10004 
IP „ 00028 
New ЗР и he 4 
New IP = 0006H 


EEE 


— 





- The label NEXT must be followed by a colon (NEXT:) to allow an 
instruction to reference it. if a colon does not follow, you cannot jump to it 


| CONUM 
ba only time a colon is used is when the label is used with a jump or call 


instruction. 
— 

~% 

3 

шэн SHORT Assembler Directive 
ы s C 
LO А) | Assembler generates aly 2 byte Short Jump code for forward jump, if the SHORT 

` ' | assembler directive is used. 7 

“= 


\ 


XK, JMP SHORT SAME 
У М, * : 
A7 Programmer should ensure that X. : 

* OUS the Jump distance is «7127 Mo SAME: ) MOV CX, DX 

ТЭЙ 
/ 


J | 244 — 
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Near Jump 


A near jump passes control to an instruction in the current code segment 
located within 432K bytes from the near jump Memory 
- instruction. — Ёс, 
- Near jump is { Pension with opcode . a 
| followed by a signed 16-bit displacement. юм. 
. Signed displacement adds to the instruction "9 — 


pointer (IP) to generate the jump address. юют| ë 

because signed displacement is 32K, a near | 000) 

jump can jump to any memory location within 1005 | ump 1o hare) |, 

the current real mode code segment 10006 | ере 


-1 Th i j | 
е figure bellow illustrates the operation ec wi E oO 
the real mode near jump instruction. A near 10001 02 


jump that adds the displacement (0002H) to the 10000 | WP | 
contents of IP. س‎ 





Far Jump ` ЭГ" 
- Obtains a new segment and offset address to accomplish the jump: 


- [bytes 2 and 3 pf this 5-byte instruction contain the new offset address Gr? 
- ( bytes 4 and Б cþntain the new segment address / 1? 


Kos id n ad 
i A3128 
Aa1z7 | (Jump to here) 

A3128 


ll 


10004 
10003 
10002 
1709001. 


) Far jump 
The far jump instruction sometimes appears with the FAR PTR directive. 
another way to obtain a far jump is to define a label as a far label .a label is 
far only if it is external to the current code segment or procedure. 


iti 
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$ 
_ Jumps with Register Operands 
- Jump can also use a 16 bit register as an operand. 
- automatically sets up as an indirect jump 
- address of the jump is in the register specified by the jump instruction 
- Unlike displacement associated with the near jump, register contents are 
transferred directly into the instruction pointer. 
- An indirect jump does not add to the instruction pointer. 
allows a jump to any location within the current code segment 


S 


- JMP BX, for example 
JMP BX 


This instruction replaces the content of IP with the content of BX. 

BX must first be loaded with the offset of the destination instruction in CS. 
This is a near jump. It is also referred to as an indirect jump because the 
new value of IP comes from a register rather than from the instruction itself, 


as in a direct jump. 


Indirect Jumps Using an Index | 
* Jump instruction may also use the [1 form of addressing to directly 


access the jump table. 

_« The jump table can contain offset addresses for near indirect jumps, or 

©. J} © segment.and offset a for far indirect jumps. m 
ef. (р y BA 1 


” JMP WORD PTR [BX] ` 
L › This instruction replaces IP with word from a memory location pointed 
PIN to by BX in DX. This is an indirect near jump. 
e 
watt к 
$5 14 . JMP BWORD PTR [SI] 
This instruction replaces IP with word pointed to by SI in DS. It replaces 


CS with a word pointed by SI *2 in BS. This is an indirect far jump. 


me : 
Az 27 
+ = -11» oft 
fred 
pes 
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1 Fasi Al J^ppk 

ael * WS рх 
Ех.1: ЈМР ОХ, Jay es pe" دي‎ mM الوا نحن‎ >, 
it DX = 1234Н, branches to CS:1234H, 1234H is not signed relative displacement. 


. po» 7 


| Ex. 2: IMP wordptr 2000H[BX] ye | ee А — مه ادرب‎ 
2 


[234-200 ` EN — 0 

If BX contents is 1234H *-323u| 05:3234Н * 
Branches to CS:5678H DS:3236H 

5 Z2! 


га ) 
/ И" 
! Ex. JMP DWORD PTR 2000H[BX] / | 
If BX contents is 1234H branch takes place to location АВСОН:5678Н. It is a 4-byte 


instruction. , 
ESL. end] 
DS:3234H | 5678H | — 4 
DS:3236H 35 | 
"| | 
Direct Jump v.s. Indirect Jump : | — 


- Direct Jump: the target address is directly given in the instruction 
- Indirect Jump: the target address is contained in a register or memory 
location 


| мч б“ fe, 
NEAR procedure 







A near call is a call to procedure which is 
if same code segment _ 


—— )3 ES | 










59 | The contents of CS is lso stored dong with 
ht dej = offset. 


In Far cal) contents of SP are decremented by 2 
and value of CS is loaded, Then SP is again 
decremented by 2 and IP is loaded. 














In near call contents of SP is decremented 
by 2 and contents of offset address IP is 
stored 
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Near Unconditional Jump instruction 
} Near Jump 
Direct Jump (common) Indirect Jump (uncommon) 
2-bytes Shor: Jump (ЕВ rê) 3-bytes Long Jump (E9716) 2 or more bytes 
) Range: + 2 Range: +2" Starting with FFH 
Range: complete segment 
Three Near Jump and two Far Jump instructions have the same mnemonic JMP. , but they 


have different opcodes 
Far Jump instruction 
Far Jump 
m" E 
Direct Jump (common) Indirect Jump (uncommon) 
5 bytes, opcode EA, 2 byte offset, 2 or more bytes, 
2 byte segment value starting with opcoce FFH 
a i 
Range: anywhere in memory Range: anywhere in memory 
As stated earlier, three Near Jump and two Far Jump instructions have the same 
mnemonic JMP bat different opcodes. 
| | | JA b. bt 
| algae go — 
248 | 
uf й =f 
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2- Conditional Jump 


Conditional Jump instructions in 8086 are | 

ditio i just 2 bytes long. l- sode f 

l-byte signed displacement (range of -128 to +1 27) — RE 
Conditional Jump Instructions 


Jumps based on a single flag Jumps based on more than one flag 


Conditional 
jump 





- Conditional Jump instructions are always short jump. limits range to within 
+127 and —128 bytes from the location following the conditional jump. 
Allows a conditional jump to any location within the current code segment. 
ed on a single flag or more than 

Overflow (O) - Parity (P) 


- Conditional Jump Instructions Jumps bas 
оће flag. Sign (S) - Zero (Z) - Carry (C)- 


- Ifthe condition under test is true, а branch to the label associated with the 
jump instruction occurs. if false, next sequential step in program executes 
- When signed numbers are compared, use the JG, JL, JGE, JLE, JE, and 

JNE instructions. ferms greater tha and less than refer to signed numbers 
„1 When unsigned numbers are compared, use the JA, JB, JAE, JBE, JE, and 

JNE instrüctions. ferms above and below refer to unsigned numbers 
Remaining conditional jumps test individual flag bits, such as overflow and 
parity. notice that JE has an alternative opcode JZ. 
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Jumps Based on a single flag 


JZ r8 Jump if zero flag set (if result is 0). JE also means same. 
JNZ r8 ;Jump if Not Zero. JNE also means same. 

JS r8 Jump if Sign flag set to 1 (if result is negative) 
JNS r8 Jump if Not Sign (if result is positive) 

JC r8 Jump if Carry flag set to 1. JB and JNAE also mean same. 
INC r8 ‘Jump if No Carry. JAE and JNB also mean same. 
| JP r8 Jump if Parity flag set to 1. JPE (Jump if Parity Even) also means same. 
INP r8 Jump if No Parity. JPO (Jump if Parity Odd) also means same. 

JO п Jump if Overflow flag set to 1 (if result is wrong) 


JNO Jump if No Overflow (if result is correct) Xu 


JNZ JC an ed after r arithmetic o operation . 


si JNE, JB, JNAE, JAE and JNB are used affer a compare operation. 


і 







Terms used in comparison 


Above and Below used for comparing Unsigned numbers. Greater than and less than used 
when comparing signed numbers. All Intel microprocessors use this convention. 


Agoordingly, all the following statements are truc. 


95H is above 65H Unsigned comparison - Truc 
95H is less than 65H Signed cornparison — True (as 95H is negative, 65H is positive) 
65H is below 95H Unsigned comparison - True 
65H is greater than 95H Signed comparison - Truc 
based on multiple flags 
Jump dna al Jumps based on B ultiple flags are used after a CMP (compare) instruction. 
JBE / JNA instruction 
‘Jump if Below or Equal’ or ‘Jump if Not Above’ 
Jump if No Jump if Ex. 
-1ORZ-1 Cy =0 AND Z=0 CMP BX, CX 
г. . Blow OR Equal Surely Above JBE BX_BE 


BX_BE (BX is Below or Equal) is a symbolic location 
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Etamples for JE or JZ instruction 
ES pA > 


Ex. for forward jump 
Only examples using JE i instruction given for forward and backward jumps. 


14 ert i 7 7 ji 
14 LA 


Should be<=127 bytes 


CMP SI, DI 











El dose p SAME: | SUB ВХ, AX | ;Executed if Z= 1 
| Wr x (if SI DI) 
J S у КЛА 
i ds № NS ? 
| (25 backward jump 
Should be 
«-127 bytes 
Дд ADD CX,DX | ;Executed if Z=0 (if SI «» DI) 
1.24: 
i281; 
| Ї 
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Гур cf “эг илл Jump Iritructions 


IA ANSA Condition __ 
— — А | ОР й and тЕнО 


Below > 
Below or equal 
бату 


шшш" 


Mnemonic | Meaning - 


Sa — 















CX register ia tero — 

Equal = _ 

Greater ss | ZF=0 and SF 
Greater ог equal ~~. | SF=OF 


[mese — — 
Not above nor equal +” | 
— — 
— qeme —— 





1 ((BF xor OF) or ZFy=1 
"]eFxeronei - - | 


ZESD 0-0 


rota a TABER T, a 
oredual.-.  —. | ZF and SF=OF 
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D. Энд ОР | j BE um Equal or JU jf 
FREE M. ы т xr TORT 122 
— ИЛЭН “Ч ti dus y 
i Ene ФУ 
9 ст ИЯ, 
7 ON. Bo 


NÉ. mp if Less than 1, 
Dy Piast 


Л м Е than ри Eu eres 


Бар ААР? 


2 Jump, if ECX 0 Йй 
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r — — е CA — 
LAN 
шх... - rp | * кке {Nea 847) ” : 
г." ump H Zone (Equal). 4 Л 


lump И Carry (Below, Not Above 






ис. in, INAI ама!) (1-1 fae, itis, 1441 
IS патр И Sipen, 55-1 IMS 
ГО Jump Hf Overflow, Oret INO 
jet, 1 Jump Ш Parity Even, 0101 meo 
INZ , INE lump IF Not Zero (Not Equal). -0 ”,!! 
INC. INE, lump it Not Car Nott 
ү» i db пту [Not Below, Above Cs 0 IC, IB JN AE 
эм» jump И Not Sign, SF-0 15 
! NO . Jump if Not Overflow. OF - 0 ю 
„INÈ — Jump If Parity Odd (No Parity). Pf =0 IPE, IP 
БООЛ л M pe^ иа ур pt at empr op ep ry Эр - {ғ — ф | 
& учи j Sd Ee 1242 „33 ohh ee | 
Jump if Equal (=): ч 
ЈЕ, 12 Hep Hero. еа ТР =1 JNE, JNZ 
Jump If Not Equal (<>), 
edl > jump if Not Zero. diia — 
Ji if — 63. 
HS, Ne Jump if Not Less 9 Equal (net eel WEEE ING, Le 
Jump If Less (<). 
<> 
INGE Jump. if Not Greater or Equal {not —* — icd 
ре: * шанг 2 
"jump ifGrastere or E Equal t E | $Е = OF INGE, JL 


Jet JNL Jump IF Not Less (not «): 


| Jump if Less or Equal (<=). 
ZF=1o0uSF<>OF ЈМІЕ, ЈС 
| ЯР дайн, Jump if Not Greater (not >). 4 , 


1- 
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Example : Write à program to add (50)H numbers stored 


at memory locations 
start at 4400:01 00H , then store the result at address 


200H in the same data 


segment? Dy = : Ds V Aie 
ЮУ АХ, o —— EA З 
my bo дн ر‎ Cm ne oy 
MOV CX , 0050H €counter رمه‎ 77 
MOV BX , 0100H . © offset 4 
Again: ADD AL, [BX] e . 
~» )-ANC Bx | 
_» DEC CX ie E 
| ; JNZ Again t,o 
MOV [0200], AL qu 
HLT 3: 4 
с as т = І 


Example: Write а program to move a block of 100 consecutive bytes of data 
starting at offset address 400H in memory to another block of memory 


qe starting at offset address 600H. Assume both block at the same data 
` ségment FOOOH. 


MOV AX, ЕӨӨӨН 
MOV DS, АЖ” 
MOV SI, 0400ff 
MOV DI, 0606H 
MOV CX, 64H 5 64 Hexadecimat == 100 Decimal 
LlbleX: MOV AH, [SI] 754 
MOV [DI], АН 
INC SI 
INC DI 22 
DEC CX 
INZ LableX 
, HLT «Епа of program 
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Example: Write а program that counts the number of | in a byte and writes it 


into HI 
DAIAI DB 97 ;6lh 
SUB BL,BL ;clear BL to keep the number of 1s 
цас Fc -— ;rotate total of 8 times 
AGAIN: ROL ALI ;rotate it once 
JNC NEXT ;check for 1 
INC BL ; if CF=1 then add one to count 
NENT: DEC DL igo through this 8 times 
INZ AGAIN ;if not finished go back 
HLT 414A ¢ 4? 267 ee? ei s: 
02 را‎ be (wa f v E u 


«eb * 
Example Assume that the port address 22H is an input port for monitoring the 
temperature, Write Assembly language instructions to monitor the port 
continuously for the temperature of 100 degrees. If it reaches 100, then BH 
should contain “Ү”, _ | 
a” FA 

BACK: IN AL,22H ;get the temperature data from porté 22H 

CMP AL,100 :18 temp =100? 

JNZ BACK ИЕ not, keep monitoring 

MOVBH,'Y' w ;temp =100, load ‘Y’ into BH 


(BS т 45 (m 
Atl 
E ls 


: Example: | 
Write a program to find the highest among 5 grades and write it in DH. 


ples TA DB 51, 44, 99, 88, 80 
— ~ ONG FOS الف‎ ы up loop counter 


» >) 2 MOV  BX,OFFSETDATA ;ВХ points to GRADE data 
C ed 4—SUB ALAN, “АТ, holds highest grade found so far 
` AGAIN: СМР AL,[BX] о (- сту icompare next grade to highest 
1 JA | NEXT e e 3 jump if AL still highest 
MOV  AL,[B ? 3 |, else AL holds new highest 
NEXT: INC BX < E ;point to next grade 
DEC CX - 
JNZ AGAIN M + 
MOV DH, AL : 
НЫ | | 
256 
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Iteration Instructions 
Iteration instructions provide à convenient way to implement loops in a program 


Iteration instructions 


"ud ho 


LOOP  LOOPZorLOOPE LOOPNZ or LOOPNE JCXZ 


Loop program structures - REPEAT-UNTIL 








lex! 
= 25s 
— 2 
ед 
i — 
| 
MOV x K COUNT iih 





LOOP NEXT 






; Loop back 0 label NEXT if count not zero 
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LOOP Instruction 
LOOP DEC CX and JNZ disp 
if CX != 0, jump to the address indicated by the label 


otherwise СХ==0, execute the next sequential instruction. 


Let us say, We want to repeat a set of instructions 5 times. 





For 8085 processor For 8086processor 4. * 
MVI C, 05H MOV CX, 0005H =“ 
AGAIN: MOVB,D AGAIN: MOV BX, DX 
DCR C LOOP AGAIN 
INZ AGAIN 


General format: LOOP 18; r8 is 8-bit signed value. It is a 2 byte instruction. 
Used for backward jump only. Maximum distance for backward jump is only 128 bytes. 
LOOP AGAIN is almost same as: 
DEC CX 
INZ AGAIN Loc 222 ДХ 1222 
LOOP instruction does not affect any flags. 
If CX value before entering the iterative loop is: 
0005, then the loop is executed 5 times till CX becomes 0 
0001, then the loop is executed | time till CX becomes 0 


LOOPZ instruction 


. LOOP while Zero is а 2-byte instruction. It is used for backward jump only. Backward 
| ` jogap takes place if after decrement of CX it is still not zero AND Z flag = 1. LOOPE is 
same as LOOPZ. LOOPE is abbreviation for LOOP while Equal. LOOPE is normally 
used after a compare instruction. 


Ex. MOV CX, 04H 
BACK: SUB BX, AX 
MOV BX, DX 


ADD SI, DI 
LOOPZBACK ; if SI+DI= 0 and CX not equal to 0, branch to BACK 
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JCXZ lInsiruction 


Jump if CX 15 Zero is useful for fenninating the loop immediately if CX value is 0000H 
jı ıs a 7 byte instruction. lt is used for forward jump only. Maxim j <fa | 
ип 18 only 127 bytes. um distance for forward 
Ex. M OVCX,SI _ 


| ا ا 









SKIP: | 


Jump is initiated to location 
definedby short-label if 

| (CX)20; otherwise, execute 
next sequential instruction 
(CX) € (CX)-I 
| Jump to location defined by 
short-label if (CX)20 and 
ZF=1; otherwise, execute 
next sequential instruction 
(CX) €(CX)-1 
Jump to location defined by 
short-label if (CX}40 and 
ZF=0; otherwise, execute 

| next sequential instruction 


























LOOPNE/LOOPN 
Z short-label 


Loop while not 
| equal/ loop 
while not zero 













259 








fe You eM 
ү ) 4 | М 
$4 1 5, 
p \ уе | — á 
Example: Write a program to точе a block f 100 ce d b fd — 
4 o consecutiv 1 
Starting at offset address 400H in memory to another block of ови locatio" к — | 
4 - n 8, offset address 600H. Assume both block at the same, data segment F000H. 
Uo] Р ! А 
бул MOV AX,F000H — pieri — N 
MOV DS,AX рг М РОР аа 
MOV 81,0400Н | 2. ae T UMS — 
MOV D1,0600H 37 au j Ol A 4 i 
MOV CX, 64H— "oo 3,47" | * " ; 
NEXTPT: MOVAHJSIT- ~ a 12:22. oy. ue 
4 MOV [DI AH =, м DS! Mie 
INC'SI 5 —— an: 
INC DI nd pos c: \ 
LOOP NEXTPT (x -7 — — 
HLT / 8 (o2 
Example Write an ALP to find the maximum value of a byte from a strin ûf bytes, 
МОУ SI, 3000 Н : Source address put in SI , ] 
MOV СХ, 0100 Н : Count value of bytes put in CX 2Р 
MOV AH, 00 H : AH initialised with 00H 
XX: CMP AH, [SI] : AH compared with data pointed to by SI 
JAE 200E H : Jump if AH is > (ST) to 200E Н 
MOV АН, [SI] : Otherwise, move (SI) to AH 
. INCSI ^. : Increment SI ` 
i LOOPNZXX : Loop unless CX #0 
MOV [SI], AH : (AH) transferred to the memory location 
pointed to by SI 
HLT : Stop. 


Example Write an ALP to find the minimum value of a byte from a string of bytes. 


Ї - MOV SI, 3000 Н .1 Source address put in SI. ) ) 5 
МОУ CX,0100H : Count value of bytes put in CX 2 S 
MOV AH, 00 H : AH initialised with 00H ; 
XX: CMP AH, [SI] : AH compared with data pointed to by Si 3 ) 
JB 200E H : Jump if (AH) < (SI) to 200E H & c 
MOV AH, [SI] : Otherwise move (SI) to AH 
INC SI : Increment SI 
' LOOPNZ ХХ : Loop unless ОХ #0 | 
| | MOV [SI], AH : (AH) transferred to the memory location > <-> Uf oe 
NOT Е pointed to by SI - 
: Stop. 
j ye | | 
760 ) Ge 1 | : / \ 
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PROCEDURES 


A procedure is a 
subroutine, meth 
architecture. 
* A procedure 


group of instructio 


ns that usually performs one task 
Od, or function is 


an important Part of any system's 
iS a reusable sect 
but used as Often as necessary 


- Disadvantage of procedure is time it takes the computer to link to, and 
return from it, 


ion of the software stored 


— 


in memory once. 


CALL links to the Procedure; the RET (return) instruction returns from the 
procedure . 


- CALL pushes the addres 
| address) on the stack. 


the stack stores the return address when a procedure is called during a 
program 


5 of the instruction following the CALL į return 


- RET instruction removes an address from the stack 50 the program retums 
to the instruction following the CALL. 


A procedure begins with the PROC directive and ends with the ENDP 
j directive. each directive appears with the procedure name PROC is 
followed by the type of procedure: NEAR or FAR. 
- Procedures that are to be used by all software (global) should be written as 


far procedures. Procedures that are used by a given task (local) are normally 


defined as near procedures 

337 SUMS PROC NEAR 
ADD АХ,ВХ 
ADD АХ,СХ 
ADD АХ,ОХ 

1 А j . 1: е i RET 
SUMS ENDP 
| 261 
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1 
CALL Instructions 





CALL .1040h. ; PUSH IP, (IP) € (IP)-1040h 
CALL 4060:0280 ; PUSH CS, PUSH IP, 

(IP) €- 0280h, (CS) €- 4060h 
CALL BX - ; PUSH IP, (IP) € (BX) 
сай. NEAR PTR[BX] ; PUSH IP, (IP) € [DS: (BX)] 


CALL FAR PTR[SI+08h] ; PUSH CS, PUSH IP, 


(IP) € [DS: (51)+08], (CS) € [DS: (SI)+10] 
-ji CALL instruction is uséd to branch to a subroutine. There are no 
conditional Call instructions in 8086. 


CALL instructions 


Near CALL or Intra segment CALL Far CALL or Inter segment CALL 


| | | | 


Wear Direct CALL Near Indirect CALL Far Direct CALL — Far Indirect CALL 
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Call 


Transfers the flow of the program to the procedure. 


CALL instruction differs from the jump instruction because a CALL 
Saves a return address on the stack. 


1. The return address returns control to the instruction that immediately 


follows the CALL ina program when a RET instruction executes, 
(ч ) Near Call 
(3 bytes long. The first byte contains the o 
“TONtain the displacement, 


-! When the near CALL executes, it first pushes the offset address of the next 


instruction onto the stack. offset address of the next instruction appears in 
the instruction pointer (IP) 


~ Itthen adds displacement from bytes 2 & 3 to the IP to transfer control to 


peode, the second and third bytes 


the procedure. 
СЗеє lee e H 
Memory 
К аш — ы | 
ДРРИВ:1..--49:41 mee < eat ОО! | 
ТР=ооо1Н ap —arrro | os | ыг x 













11003 


CS = (ооо Н T1601 
Afta exe, CÈ ЇР” patap CALL 2 0003 
Ра TP 4 dts Steele 
[ce TH х 0003 + of FF Pe d qu 
Ри=С$ o+FP uu MY 
(999 Ph eA cove 
| Near Direct CALL —— 


FFFF 4 
FFFE 

It is a 3-byte instruction. It has the format CALL r16 and has the range + 32K bytes, 

Covers the entire Code segment. It is the most common CALL instruction. 


It is functionally same as the combination of the instructions PUSH IP and ADD ЇР, г16. 
Ex, CALL Compute 
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Far Call 


5-byte instruction contains ano 


and CS registers. 


pcode followed by the next value for the IP 


-} bytes 2 and 3 contain new contents of the ЇР 


bytes 4 and 5 contain the new contents for CS 


Far CALL places the contents of both IP and CS on the stack before 
jumping to the address indicated by bytes 2 through 5. 


This allows far CALL to call a procedure located anywhere in the memory 


_ and return from that procedure. 


) 


AFFFF 
AFFFE 
AFFFD 
AFFFC 
SP — AFFFB 


11003 
11002 
11001 
11000 


10003 
10002 
10001 
10000 





10004. 


Mamory 


Steck 


CS = Loco H 


SP before CALL = FFFF 
SS belore CALL = A000 
IP to CALL = 0005 


Far CALL 


бү- CS ow 
|| coo + 000% 


Far Direct CALL instruction 


1 pisa 5-byte instruction. 1-byte opcode, 2-byte offset, 2-byte segment value. 
Far direct CALL is functionally same as: 


PUSH CS 
PUSH IP 


| | ооо 
0002. 


af 





|| 2 


IP = 2-byte offset value provided in CALL 
CS = 2-byte segment value provided in CALL 


- 1 Bx. CALL far ptr Compute 
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CALLS with Register Operands 


' Near Indirect instruction 


An example САГ | B : 
n > X, Which g 2 ч 
then jumps to the off pushes the contents of IP onto the stack, 


set address located in regi i 
- register BX, in the current c 
segment Always use i : | н 


ев 8 à 16-bit offset address, stored in any 16-bit register 
“Xcept segment registers, 


Ех.1: CALL Bx ; If (АХ) = 1234H, branches to procedure at CS: 1234H. 


1234H is not relative displacement. 


Ех, 2: CALL word ptr 2000Н(ВХ | 
ЇГВХ contents 151234Н Branches to subroutine at CS:5678H 


DS:3234H | 5678H 
DS:3236H | ABCDH 


* Far Indirect instruction 


Ex. CALL dword ptr 2000H[BX] 


If BX contents is1234H bBranches to subroutine at ABCDH:5678H 


DS:3234H 5678H Zooo Ч 
DS:3236H ABCDH + 11734 
H 
2. 
Conditional CALL? 3284 


What if we want to branch to subroutine COMPUTE only if Cy flag = 0? 


Solution: 
JC NEXT 
CALL COMPUTE ; execute only if Cy = O 


NEXT: 
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RETURN Instructions 


a 
Near 


a I 


RET instruc 
ә ctlons 


RET or Intra segment RET 


RET 416 
RET is abbreviation for turn 


— 


Far RET or Inter segment RET 


RET RET 416 


m ti 


Removes а 16-bit number (near return) from the stack placing it in IP, or 
Femoves a 32-bit number (far return) and places it in IP & CS. 


Format: RET OPERAND 


| 


ер. 
RET (near); 
RET (far); 

RET 10h (near); 
RET 10h (far): 


9” rrr = 


OPERAND 
None 
Wem coo А 


POP IP 
POP IP, POP CS 

POP IP, (SP) € (SP)-10h 

POP IP, POP CS, (SP) € (SP)*10h 


mm — AFPFF 
^mm 
4 ^mm 


Giack 


11003 Neer ткт 
117002 
11001 


3 SP before CALL = ТРИО 
ооо 5 A000 


B before CALL = 


10004 
10003 
10002 
16001 
10000 





Near RET instruction 


It is 1-byte instruction. Opcode is C3H. It is functionally same аз: POP IP 
Ex: 


Compute Proc Near ; indicates it is a NEAR procedure 
1 : 


RET 
Compute ЕМОР ; end of procedure Compute 
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(HM «aad 


“ст 


"* м 


Var RET instruction 


гэх ТАМ 
Me там S 
non, Opeode is CRH, It fs Ametionally same ae POP IP 1 POPE Y 


2 : 
SINX Pme Fyt : indicates it is à FAR procedite 
RET 
4 SINX ЕМОР ; end of procedure SINN 


Е АТ 
Nample: write a procedure named Square that squares the contents of AL and 
places the result in BX, 


Solution: 


PUSH AX‏ س 
MOV AL, BL‏ 


MUL BL 
; MOV BX, AX 
POP AX 

RET 


Example: write a program that computes у = (AL) + (AHY + (DE, places F 
the result in CX. Make use of the SQUARE subroutine defined in the previous 
example. (Assume result y doesn't exceed 16 bit) К 


Solution: | 
MOV CX, 0000H aff 1 
MOV BL.AL MA M 
CALL Square , \- 
ADD CX, BX (^ 
MOV BL,AH 4 | 
CALL Square UA rte" vau. s ^ / 
ADD CX, BX | 
MOV BL,DL 
CALL Square ad | PET 
ADD CX, BX 

HLT 
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STRING: . 
5 AND STRING-HANDLING INSTRUCIONS 


e Instructions f ; 
ns for moving large blocks of data or strings. 

* String: i 

Эр: A series — 
— of data words (or bytes) that reside in consecutive memory 
* Each all 
— сим data transfers as a single byte, word, or doubleword. 
€ string instructions аге presented, the operation of the D 


Nag-bit (direct; 
5 bit (direction), DI, and SI must be understood as they apply to 
the string instructions, 


The Direction Flag 


* The direction flag (D, located in the flag register) selects the 
autoincrement or the auto-decrement operation for the DI and SI registers 
during string operations. 

— used only with the string instructions 

EID set direction flag so that the pointers are auto decremented. 

* CLD clear direction flag so that the pointers are auto incremented. 


DI and SI 

* During execution of string instruction, memory accesses occur 
through DI and SI registers. _ ! : 

— DI offset address accesses data in the extra segment for all string 
instructions that use it 


— SI offset address accesses data by default in the data segment 
—0 


String: A series of data words (or bytes) that reside in consecutive memory 
locations Permits operations: | 

. Move data from one block of memory to a block elsewhere in memory, 

* Scan a string of data elements stored in memory to look for a specific value, 
* Compare two strings to determine if they are the same or different. 
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ост куу wu FINZNZCAT I1 1II 


2 


Five husie Sir | 
Mriny ТҮ, Metis "ne fine peintre hn titit И: n! nf a effing 


Move унн чи! ани MOVSH/MOVaWw 


(Compare string CMM PW 

UI Scan string NC ANH/SCASW 
| Load string LODSEEODSW 
hate string NEOSIWNTOSW 
! 


Mepetition is needed to handle more than one element of a string. 










Мїшїн ^ T5 


“ЭЭГ ууц 
MOVEW 











Trap (iy «bore — [None 
(81) Є(51) or 2 
(p) € (DI) 1 or А 







inpar 
sting. 





((D8)0*(40) ) = ((ES)O*(DIJ) 
(41) € (81) 1 or 2 
(DI) & (DIJE 1 or 2 


























7 T Scan string | SCANN 
А | SCAN  |(ALor АХ) = (PSr [АР-АР 
(DI) € (DI)41 or 2 
Load string | LDS | (Ab. or AX) € ((D8)0(81)) 
^ d LODSW — | (81) < (SI) 10r2 















41778 Gime | 81088 (РЗ) (AL or AX) 
string STOSW — | (pf) € (DI) or2 


“7 Basic string instructions 
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4 


MONS 
Transfors data from а memory CRU vo aa her 
This is the only memory тэссэоту transfer allowed 


The MOS ins 

Манд VS instruction transfer а byte or в word from che Tune wegen 

гэ addressed by the SI to the exte segment locaton шдйгсээнгс 9) ЧА 
The pointers then increment ar decrement wou ок <0 UM 


MOVSB è ES[D) -—— 05451 
ОҒ = 0, N — Si 


Di — De! 


кирг», S] — SV 
D 2--01- 

MOVSW ES [Di] — 9515 
ES-[Di-1)] — DSS: 


IfDF-0.S]  —— 8-2 


pos 0+2 
if DF =], S] و‎ 2 
DI — D? 
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LODS 


Loads AL ог AX with 


| the da А 
addressed by the SI re la stored at the data segment memory location 


gister; if DF = 0, increment SI, else decrement 5] 
IfDF=0, 51 «—— $[+1 

fDF =1, SI — 81-1 

LODSW AL — DS:fSI) 


AH  *—— 545141) 


IfDF*0,S1 o SI 
1 

IfDF*1,S] — S12 
STOS 


Stores AL or AX at the extra segment memory location addressed by the 
DI register; if DF = 0, increment DI, else decrement DI 


j 

STOSB ESD] — AL 
fDF =0, DI «—— DH 
IfDF=1, DI — 0141 

STOSW ESD] «—— AL 


ES:[DI+1] «—— AH 
IfDF=0,DI — DIH 
IfDF=1,DI — DI2 


271 








— — = == — g 
— = 2 — pus > - — * 2 
—Í— = е =. ж م‎ CE AMD IOUS * c м * эмс 
- A > 
— — cl em 


4 SURO Ts гит LIO? ЛЖ D» operas Que 05 PAN N aê aS AT 
IZEG Û се ster cee = Тм 3 > 
£ 22 20802121 Eee ST 
— Some ги шсш cox п Dam Segmeer ami SI repasar REE 0 De SES 
2 ЕТЕШ CT OE БІР Er 
— Lexum sg mI oe т Exes Segan лі DÀ se РС AGO гэ САТОМ 


zeme 2218 Sesto soe 





кейЫ ER «BE جت‎ 
Exe SS — 20055005 
— 4 OH сахі o 4$ Н 
oeenn". ME 0 yann 4F_} О 
Ely X : matis I Ор 

о |Р 


Wak wos = 

2248-2005 E 

7248-2005 4B | 
— — 


ч 

* 
ut 
"tu 





.. 


zZ 


л їл 
1: 
м 5 
9 
WoW 
(116, 
w m 


pe i 
5 i= Destination String 


"c Repeat Prefix Instructions 


J ҮЕР Sering iesracuon 
microprocessor repeatedly execute the string instruction 


— Th gef مدت‎ makes Фе 
© the execution, CX is decreased by one when the suing 


2-21 CX decremecss 10 9 ‘Dating 
тостов з елестей осе Une). 
— For Example: 
MOV CX, 5 
REP MOVSB 
By se above two instructions, the microprocessor will execute MOVSB 5 times. 


— Execution flow of REP MOVSB:: 
While (CX!z0) Check СХ: If CX!z0 Then 


CX = CX -1; 


CX = CX -1; OR MOVSB; 
MOVSB; goto Check, CX; 
/ end if 
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осагіеи VY vallioUdI Ie 


4 


M “р 40, & 4b ч) 
Fi "Wette n а, "frs 


Repeat Pr 
efix Instructions 
— — Ctions 





— Repeat the executi 
lon of the string i 
ERN string instruction ший СХ) or zero flag is clear 
EPNZ Stri ng Instruction 
— Repeat the executi 
Uon of the string instruction until CXM or zero flag is set 
4 REPE String Instruction 


— Repeat the bin 
execution of the string instruction until CX=0 or zero flag is clear 


Û REPNE String Instruction 


— Repeat the execution of the string instruction until CX=0 or zero flag is set 


Direction Flag 


ә : — — — — — — U 0Gr6— — 
Direction Flag (DF) is used to control the way SI and DI are adjusted during the 
execution of a string instruction 


— ОЕ-0, SI and DI will auto-increment during the execution; otherwise, 51 and DI 


auto-decrement 
— Instruction to set DF: STD; Instruction to clear DF: CLD 
р — Example: 
CLD DS : SI 
MOV CX, 5 0510:000¢ | 53 | S سە‎ Slc, 
REP MOVSB 0510:0001 | 48 | Н *—— Sl cya 
05100002| 4F | O +— SI, 
мое 3 n9. 
eee ee 0510:0004 Р — Sl ex 
DS=0510H and SI=0000H 0510:0005 E SI ca 
0510:0006 | 52 |R 
Source String 
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ёс. 
LD MOVAR IMI IVAW] 


Nn " | + by 
AI (di 
npn ETTA EEN e ithe ДАШ ИШ ed eene bl eb P нні 
iwl t | 
ЖЕТҮҮ "кын iis p PPP аминь ҮТҮ dlge Амаа л На nen enne d 
ЕШТЕ 


In c | 
Mrs Ws «d 
ун * ue" "t poo Z " ЛИТ 
Mi N "1, Т ма "nu ” tt 
MOV AS TETTT| цАЦИЛЛЭ 111 i} 
MOV EN, AN шил м) и 


MON IN, юн 
11) 
MOVENS 
REP Мун 


ШТАШ ") р 
"ими 41 п 
Ut Hon 1 " 


"уун мин Veientes ЗҮ 


LÛ CMPS cCMPNW) 
Cumpara hylan (үй) a menm y іменна DANN end BE TTT 
урт UE ал DE тэлэн! РР sd he vd esf Үнэ ин Үнэн + Өнөрөө! 
энэ 6 Пара 
Vsomple: 
Амш рх = ОЛАИ ps NI piod 
—* ernie wooo) a | waw) М |^ 
МІ = OOOOH oO | 4 и euam | 0| H 
ooo! 46 fo manga! W [o 
CLD (13104013 w " OIA OT 0 v 
MOV CX, 9 onion ^u p 80) V 
(| кира СМР о ГЖ. el Wi 
: (AN OCA 
0310:0006 | 2 Ш DAAN 2006 ui N 
What's the values of CX anei 
Matwe Niring Destination Siring 


lhe execution? 


Example: Using string operation, write a program to move a block of 100 
consecutive bytes of data starting at offvet address 40011 In memory to another block 
of memory locations starting at offset address 00011, Assume both bloek at the same 


data segment FOOOH, 


MOV CX,641H 
MOV АХ. 00011 
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/ i MOL A 


/ Чигу рс AY 
ИАА КМ HH 


"yg, | 1) бїї! 


АТ 


ЧУР .. 


“Nate ihe (dites tien, Нар 5 
n Fiag Seles 


‘Ty | fa +3 
! fy бү, 1 Ч ^ 
petatirm f 19 aute increment (Trey) of the mitedecrement 


; f the DI and M rey) 

Ample Hrita ^ program Inar 
47712137 бАНРН „и à stiller ti 
Solution: — 
WOY A x tl 


| MOY DS. АХ 
MOVES АХ 
MOV AT ‚ 05 
MOV fof, 6A600H 
MOV CX GEH 


.. ғ А 
Vers Guring string operations 


the block nf memory locations from A000H 


"H 


| (тр 
AGAIN 51050 
j LOUP AGAIN 
EXAMPLE. 


Write the assembly language programming to find the 2's complement for a 
string ef 100 bytes - 8086 
fhe following would be the code: 


(LD : Clears the direction flag 

MOV SI, 4000 H : In the SI the store address is placed 

MOV DI, 5000 H ‚ [n the DI the destination address is put 

MOX CX, 0064 Н: In the CX the number of bytes to be 2 3 
complemented are placed 

KX: LODSB - The data byte is give to AL and INC SI 

NEG AL : AL of 2's complement. 


51058 - Current AL value into DI and INC DI 
LDOVNZ XX — : The loop is maintained till CX becomes = 0. 


HET : Stop. 
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Flag Manipulation instructions 
The Flag manipulation | : А 
i CLC — р n instructions directly modif. i — 
“LC -lear Carry Flag. ы пу some of the Flags of 8086. 


i; CMC - Complement Carry Flag. 


lii. STC Set Carry F] 
| y Flag. 
Agen - Clear Direction Flag. 
í TD - Set Direction Flag. 
vi, CLI - Clear Interrupt Flag. 
vit. STI — Set Interrupt Flag. 
xa ; 
mple: Clear the carry flag without using CLC instruction. 
Solution 
STC 
CMC 


Machine Control instructions 

The Machine control instructions control the bus usage and execution 
i. WAIT — Wait for Test input pin to go low. 

ti. HLT — Halt the process. 

lii. NOP — No operation. 

iv. ESC — Escape to external device like NDP 

v. LOCK - Bus lock instruction prefix. 


struction will cause the 8086 to stop fetching 
n ing i i i . The only way to 

and executing instructions. The 8086 will enter a halt state. 

get the — out of the halt state are with an interrupt signal X INTR 

pin ог an interrupt signal on NMI pin or a reset signal on the RESE 


Input. 

NOP Instruction - This instruction simply uses up the three clock ve and 
increments the instruction pointer to point to the next instruction. NOP a 
not change the status of any flag. The NOP instruction is used to increase the 


T of a delay loop. 


HALT Instruction - The HLT in 
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Assembler Directives 
Assume 


DB - Defined Byte, 

DD - Defined Double Word 
| DQ - Defined Quad Word 

DT - Define Ten Bytes 

DW - Define Word 


irective is 
> ASSUME Directive: ru, The ASSUME directive 


e bna ical segment 
: used to tel] the assembler that the ame of the logi 


ecified seoment. The 8086 works: 
should be. used for a specified segment: The 


al sepmerits:a Code segment, a data 
- directly with ‘only 4. physical segments: a Code segm 


ЖЫ “2,273 Ё 
nt, a Sack se OO and an exe Segment. 
segment, a stack segment, aiid an TTA ie à 

. —— Е 243 үч Ж — mbler 
'  ' ASUME M CHG ODE... 





exse weld. be treated аз a code 
"am Ands IF DO нө Бай, 





that the lógi Bme 
; statement f йер ора 


^ — ° te ` " о 
PAES Wn ХЭРЭЭ 
Түндү АЗА ДЕН Seg DAC ДУ E thé assembler 
segment —— 8 TA A sThis'tells nah oe 
^ ^ PSDA —— to.a;data in the data 
ro Wes ‘ete Т T 










osjeal segment DATA. 
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ie. instruction 
| {CODE contains the instru 
Van Ve ЖАЛКА ee 


ay A" = =A 1 


"Y г 


Ра 
/ >w _. 


/ DB dj 
variable or to store | i yt ine 18 used to declare a byte-type 
> Example: | x emory location: 
фе: 4 Е 4 ER * S > 
1. PRICE DB. . * 2% «6 4 


7 named as PRIGE an i E н, 98:59): eile s an rhy of 3 bytes, 
NAME ae E E E — 
and initiali Dn ? c a Serie d a ану of 6 bytes 
3: "TEMP . ЧЕ Е th asci code for letters. 
memor . 100: DURE) - ¿Set 160 bytes. of storage in 
bytes х 2 gi i it the uarie a = ETE MP; but leave the 100 
uninitialized. Prográm instructions will load values into 





>р 
7 vari bl ? The'DW directive is used to define a 
able Of ty e: word ár to reserve storage lpestion of type 
г Word in mem х = p Hao ` — — — 
> Exam le SS 49 ӨС ороо» ES 4 n 
P e: e gr тЫ t — — * 


| MULTIPEIE ADU 437Ah ; “ihis declares a 
¢ variable of type word авалаа m tas MULTIPLIER. This 
` variable is initial ized: w ius the. A пе 437Ah.when it is loaded 


into meino — ыг Ер 
— Тр, пое S 24 £33 4456 — E declares an’ 
— bith Spec ied values. | 


bi td PE 
DV pe DUPO); "Reserve an array 















2a SPORT `>: 1002 
*-6f 100 words of — хана. shitidlize all words with 


ЗА 


0000.Array. is patted’ SS ТОБ Tar е. 


DUP directive: once you need to declare a large array you can use DUP. 


г format: number DUP ( yaluels) ) 
number : number of duplicate to make (any constant value). 
value : expression that DUP will duplicate. 


Example: termDB7 DUP(5) ; term DB 5,5,5,5,5,5,5 


„2 
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P d » ENDS rite tere 
. . 
он : i DS directive ig used with pame ol 


the segment to 
d indicate the engi of 1 
- PP xample: mm logic — 


€ ODE 
j T SEC vin 
ёт... GMENT Hew it Start the logic 
` ¢; Some instructi segment containing © «de 
Operation On statements to perform the logit al 
CODE Ж. 
7h ,ENbs “ End of segment named a5 
, n9 LEH —* 167 CODE: "ma uir. Р 
r END 
END directive i» placed after ine fast 


statem 
ent of a program to tell the assembler that this is the end 


of th 
statement DAT module, The assembler will ignore any 4 
after the END ace directive. Carriage return is require 
Р M 9 ENDP directive if us 
me of the procedure to indicnte the end 
assembler 
» Example: 
SQUARE, мом  PROCE ; It start the procedure 
;Some steps to find the square root of a number 
SQUARE NUM  ENDP ;Hcar it is the End for the procedure 


ed along with the 
of a procedure t? the 


Бай 223: 1: ан EE 


р. END: rS id 
> ENDP d & d ucl 
ә ei Fw лд “5, . Г 
> ENDS, сөн | Биндэр. 
СОР NO a REN А, 


> EQU 9 - Ede. Ken 
на 20 Хард БЖ - : 


! AEN — Аво fon] Even Memory Address 
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Ж 


» FOU - 
ke some valuo or to 
e name in the pro 
value or symbol yo 
> Example: 


1° ACT OR 
statement at the ER CE оз : you has to write this 
: Program you с AS of your programy and later ın the 
ADD an use this as follows 
Tua їБа la tion — A TOR, | ;When it codes this 
;The advanta ssembler will code itas ADDAL, ОЗН 
used many дэ? * using EQU i in this manner ts, АСЕАСЧ 
the value, all 9 times in a program and you W ant to change 
beginning you had бо do is change the ОШ statement at 
ng, it will changes the rest of all. 


Ll his ID 2 
1 
а айа таене is used to ares names 
Bram, it w Ts h time the assembler finds 
u wiv ul replace the name with the 
з ven to that flame. 


ЕЭ 


YOR 1s 


ed to identify the 


| PROC г The PROC, directive is us 
ed to specify the 


start of a procédure. The: ‘tern near or far is us 
type of the procedure. © | ^. 
$ ХА Eu ЯС 


> Example: "`` E a 


-ea 


> This identifies that 


; SMART ` PROG . LI- FAR ` 
the start of a иседи АЙ, a$SMART end instructs the 
MES uL that the роон | © МЧ, £I 





This pp is ONDE to indicate. the break of 


the procedure: 


> igi. ТМ PTR operato is used to авч! a 
| peti pe U aieo 22 i 
INC [BX] ; This — will not know whether to 
increment the byte p ini à by;BX'o ка нокарда to by 
— үй Ў, 


М" CIE 
"n 






BX. P EMT A. A MESS LAE РСК ERE 
ІМС“. ВҮТЕ Р <ingiotnent the byte 


ES 
jos cd ie EP FIR ID BE үн кы 
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^N 
— directive: . The nod 
vemor 5 | 
i ту th c prog gram WOU стед ve Pec Hes the roal amount of 
d take 4 > Wi аз va 9 + „мз 


МОРЕ 


TINY SNC | 
і. SMALI зүү 
АА. ТҮ” 
OMPACT , MEDIUM LARGE or HUG? 










^as 


د 


4 E Vinyl è Cs ‘uae Fon 


" "T \ ат | 

A asc lS SHE шею зөн эн. 

юм. AS ман [Hena sp, 
ê IEE YN 


[iva exiens 
















COMPACT |в 273 


Zw "ER 





* Segment directives: 
o Data Segments: 
variables or definitions of constants. 


. data followed by declarations of 


o CodeSegment: - .code followed by a sequence of 


program statements. 
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DEC Cx 
Long By 21 
A NE opt [Dice АХ 


2. Sum of ^ 
Series Of 19 numbers and store result in memory location total. 
data 


Lix Dn] I $e SOR 01 13.78.18.36 
ээ... «7? LF Pet We tee 
Total ёх - 


code 
Main proc 
MOV АХ, Gdan 
MOV DS. AX 
MOV AX 0000H 
MOV CX. 0AH ; ooumier 
MOV BX, 0000H 110 COUNT сату 
MOV SL offset List 
Back : ADD AL. [ST 
IC Label 
Backi: INC SI 
LOOP Back 
MOV Total, AX 
MOV Тог21+2 Bx 
Label: INC Bx 
ТМР Back! 
Main endp 
End Main 


: 
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3. Write а program to multiply 2 numbers (16-bit data) for 8086. 
data 
Multiplier dw 1234H 
Multiplicant фу 3456H 
Product dw ? 
code | 
MULT proc 

OV AX, @data 
MOV DS, АХ 
MOV Ax, Multiplicant 

Multiplier 

MOV Product, AX 
MOV Product+2, DX 
MULT endp 


4- Write a Program to find Largest No. in a block of data. Length of block is 
0A. Store the maximum in location result. 


; Title maximum in given series 

-model small 

«Маск 100h 

data 

List db 80, 81, 78, 65, 23, 45, 89, 90, 10, 99 
Result db ? 


.code 
Main proc 
MOV AX, @data 
MOV DS, AX 
MOV SI, offset List 
MOV AL, 00H 
MOV CX, 0AH 
Back: СМР AL, [SI] 
JNC Ahead 
- MOV AL, [SI] 
Ahead: INCSI  . 
| LOOP Back 
MOV Result, AL 
Main endp 
End Main 
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"3, b. р P» “ж, y»: OM 


£. Find number of times letter + 


memo e'e 
” + чи їл the String ‘exercise’, Store the count 


Title string Operation 


.model smal] 
Stack 100h 
data 
String db ‘exercise! 
Ans db ? 
Hength equ 8 
code 
Main proc 
MOV AX, @data 
| MOV DS, АХ 
MOV AL,00H 
MOV SI, offset String 
MOV CX, Length 
Back MOV BH, [SI] 
CMP ВН,е' 
INZ Label 
INC AL 
Label: INC SI 
LOOP Back 
MOV Ans, AL 
Main endp 
End Main 
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